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Abstract A new species, Eriocrania carpinella Mizukawa, Hirowatari & Hashimoto is described 
from the Tokai district (Aichi Prefecture) and the Kii Peninsula (Osaka, Nara, and Mie Prefectures), 
Japan. This species is inferred to be closely related to E. semipurpurella (Stephens) by morphological 
and molecular analyses, but distributional and biological differences between these species are obvi- 
ous: 1) E. semipurpurella occurs in Hokkaido and mountainous areas of central and northern Honshu, 
while E. carpinella allopatrically occurs in lower elevations of central Honshu where located southern 
restricted areas of the southernmost distribution of E. semipurpurella; 2) E. semipurpurella utilizes 
Betula platyphylla var. japonica (Miq) Hara as a host plant, E. carpinella was found by rearing to feed 
on Carpinus laxiflora (Sieb. et Zucc.) Blume, and by molecular analyses to be conspecific with erio- 
craniid larvae feeding on C. cordata Blume and C. tschonoskii Maxim. Based on the distribution and 
molecular analyses, it is suggested that E. carpinella might originate from a host-shift during the 
Pliocene glacial fluctuation. 
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Introduction 


Species of the family Eriocraniidae are distributed in the Holactic Region, mainly North 
America, Europe, the Russian Far East and Japan. The larvae of this family are leaf miners 
and feed into Fagaceae and Betulaceae leaves (Davis, 1978; Kristensen, 1998). 


In Japan, four species in two genera had been recorded from Hokkaido and the mountainous 
areas of central and northern Honshu (Moriuti, 1982; Kozlov, 1997; Oku, 2003): 1) Jssikiocrania 
japonicella Moriuti, 1982, host: Fagus crenata; 2) Eriocrania semipurpurella (Stephens), 
host: Betula platyphylla; 3) E. sparrmannella (Bosc), 1791, host: B. platyphylla and 4) E. 
sakhalinella Kozlov, 1983, host: Alnus spp. In addition to the previously known localities for 
Japanese Eriocraniidae, we recently recorded two eriocraniid species from Mt. Izumi-Katsuragi, 
Osaka Prefecture (Mizukawa et al., 2004, 2006), 7 japonicella and E. komaii Mizukawa et 
al., 2006 (host: estimated as Sorbus japonica, Rosaceae). Furthermore, we found unknown 
erioncraniid moths feeding on Carpinus spp. (Betulaceae) occuring allopatrically in the Kii 
Peninsula (Osaka, Mie, Nara Prefectures) and the Tokai district (Aichi Prefecture), where 
located southern restricted areas of the southernmost distribution of E. semipurpurella in 
Japan. Our preliminary research clarified that 1) adults of the unknown eriocraniid have some 
morphological differences from other Japanese eriocraniids; 2) eriocraniid larvae utilize at 
least three Carpinus species as host plants, but it was unclear whether these unknown adults 
and larvae represented the same species or constituted a species complex. 
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Fig. 1. Adults of Eriocrania carpinella sp. nov. A. Holotype Z [Mt. Izumi-Katsuragi, Osaka]. 
B. Paratype # [Mt. Rokusho, Aichi]. 


In this paper, we conducted morphological and molecular analyses to clarify the status of the 
eriocraniid and provide biological and distributional information. Historical biogeography of 
the species is briefly discussed based on the molecular data. 


Materials and methods 
‘Taxonomy 


Adults and larvae of the eriocranid species feeding on Carpinus spp. were collected in Aichi, 
Mie, Nara and Osaka Prefectures from April to June during 2000 and 2006. All specimens 
examined in the present study are deposited in the collections of the Entomological Laboratory, 
Osaka Prefecture University and Systematic Entomology Laboratory, Hokkaido University. 
Collecting in Mt. Izumi-Katsuragi was conducted with the Osaka Green Trust Association 
under permits from the Cultural Property Preservation Division of Osaka Prefectural Board 
of Education. 


Male and female genitalia were macerated for 4-5 minutes with 10 % potassium hydroxide 
(KOH) in a beaker of boiling water, and dissected under binocular microscopes (NIKON 
SMZ1500). Wings were stained by acetocarmine and mounted with Canada Balsam. 
Microstructures of the adults were observed by scanning electron microscopy (SEM) (HITACHI 
SU1S10). 


Terminology follows Davis (1978). 
Rearing 


To clarify the association of larva and adult, 20 larvae mining the leaves of Carpinus laxiflora 
at Mt. Izumi-Katsuragi, Osaka Prefecure collected in May 2001 were reared. The larvae were 
kept in film cases (630 mm, 50 mm H) for 4-5 months at 15°C, transferred to 20°C in August, 
next to 15°C in October, and then to 5°C in November. All of the larvae were reared in high 
moist conditions with wet soil under a photoperiodic condition of 16L-8D until November, 
and then transferred to dark conditions. A part of them was put into the flowerpot to be left 
near the top of Mt. Izumi-Katsuragi in November and collected in March 2002. In addition, 
several larvae feeding on Carpinus laxiflora collected in Mt. Goban-ishi, Shitara, and Mt. 
Rokusho, Toyota, Aichi Prefecture were also reared in the laboratory under similar conditions. 
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Fig. 2. The host plants, mines and larvae of Eriocrania carpinella sp. nov. 
A. Mine on Carpinus laxiflora (Betulaceae) [Mt. Izumi-Katsuragi]. B. Larva from C. laxiflora 
[Mt. Izumi-katsuragi]. C. Mine on C. cordata [Dando]. D. Mine on C. tschonoskii [Mt. Izumi- 
Katsuragi]. E. Mine on C. tschonoskii [Mt. Goban-ishi]. F. Larva from C. tschonoskii [Mt. 
Goban-ishi]. 


Molecular analyses 
Sampling 


For molecular analyses, samples chosen from the adult and/or larval specimens are shown in 
Table 1. As outgroups, Adela trigrapha Zeller (Adelidae) and Incurvaria masculella (Denis 
& Schiffermüller) (Incurvariidae) were selected for COI analysis. Neomicropteryx nipponen- 
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sis Issiki (Micropterigidae) and Paramartyria semifasciella Issiki (Micropterigidae) were 
selected for ND5 analysis. The CO/ sequences were obtained from he DNA data bank of Japan, 
all derived from Pellmyr and Leebens-Mack (1999). The larval and adult specimens were 
preserved in 80 % or absolute ethanol and kept at -5°C. 


DNA extraction 


Total DNA was extracted from the 8-10th abdominal segments of larvae and the hind leg of 
adults, using Blood & Tissue Genomic DNA Extraction Miniprep System (VIOGENE). Some 
dried adults were also used. DNA extractions were conducted from March to November 2006. 


The mitochondrial cytochrome oxydase subunit I (COD gene and NADH dehydrogenase 
subunit 5 (VD5) were amplified by polymerase chain reaction (PCR). The primers used for 
the PCR amplification were as follows: COI forward; 5’-GGATCACCTGATATAG CATTCCC-3°* 
(COIS), and reverse; 5’-CCCGGTAAAATTAAAATATAAACTTC-3’ (COIA) (modified from 
Funk et al., 1995), ND5; forward 5’-CCTGTTTCTGCTTTAGT TGA-3’(V1) (according to 
Yagi et al., 1999) and reverse; 5’°-GTTCTAATATAAGGTA TAAATCA-3’ (KA1L) (modified 
from Saigusa et al., 2001). When it was necessary, V 1 was replaced with S’-CTCTGTTTCTGCTTTA 
GTTC-3’ (VHs) (Shinkawa, T., pers. comm.). 


Molecular phylogenetic analyses 


Multiple alignments of COI and NDS sequences were conducted using the program package 
CLUSTAL X by Thompson et al. (1997). The final alignment was inspected and corrected 
manually. Phylogenetic trees were constructed by Neighbor joining (NJ) methods with Kimura’s 
two-parameter distance model (Kimura, 1980), Maximum Parsimony (MP), and Maximum 
Likelihood (ML) using the program PAUP* 4.0b. The MP analyses employed the heuristic 
search option with TBR branch swapping and 1000 random-taxon-addition replicates. Under 
ML, we performed a heuristic search, using TBR branch-swapping, a starting tree obtained 
by neighbour-joining. 


NJ and MP trees were constructed with 100,000 bootstrapping replications, and ML tree with 
1,000 replications. Genetic distances among the samples were calculated using Kimura’s 
two-parameter model (Kimura, 1980) for estimating their divergence time. 


Results 
Description 


The eriocraniid feeding on Carpinus spp. is described as a new species based on the morpho- 
logical characteristics of the adult. 


Eriocrania carpinella Mizukawa, Hirowatari & Hashimoto sp. nov. 
(Figs 1-7) 


Adult. Head (Figs 1A-B, 4A-B). Covered with long, whitish yellow hairs, mixed with dark 
brown hairs at vertex. Antennae dark ocherous, about 0.6x forewing in length. Maxillary and 
labial palpi ocherous, scattered with whitish yellow scales ventrally. Apical segment of max- 
illary palpus simple, with a cluster of about 10 subacute apical setae (Fig. 4A-B). 


Thorax (Figs 3, 4C-D). Broadly covered with whitish ocherous scales, scattered with long 
dark brown hairs. Legs covered with whitish brown scales; epiphysis absent. Wing expanse 
6-8 mm, forewing length 3-4 mm. Forewing lustrous purple, with many golden spots; a distinct 
subtornal spot present. Sc and R, simple; R, and R, entirely fused; R, and R. stalked ap- 
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Fig. 3. Wing venations of Eriocrania carpinella sp. nov., Paratype. 





Fig. 4. Maxillary palpi and hindwing scales of Eriocrania carpinella sp. nov. A. Terminal segment 
of maxillary palpi. B. Ditto, apical detail. C. Scales around stalk of R,+R, of hindwing. D. 
Ditto, around middle of vein CuA. 
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Fig. 5. Fourth and fifth abdominal sternites of Eriocrania carpinella sp. nov., showing tubercules. 
A. Male. B. Female. 


proximately at basal 1/3. Hindwing pale brown, thinly covered with golden scales at apical 
1/3; scales near veins R, and CuA long and narrow lanceolate (Fig. 4C-D); wing venation 
mostly similar to that of forewing. Five costal spines present at base of costa. Fringe gold. 


Abdomen (Fig. SA-B). Sparsely covered with whitish brown to yellow hairs above, whitish 
yellow ventrally. Sternite 4 with a pair of moderately large, oval fenestrae in female, absent 
in male. Sternite 5 with a pair of papiliform tubercules in both sexes. 


Male genitalia (Fig. 6A-D). Uncus bilobed; lobes prominently narrow, widely separated for 
a distance equivalent to their length. Anal tube entirely membranous, with a pair of small 
basal sclerites. Vinculum with median part of caudal margin roundly produced posteriorly. 
Anterior processes weakly sclerotized. Juxta nearly triangular; broadened anteriorly and 
gradually tapering posteriorly; apex acute and asymmetrical. Base of aedeagus broad in ven- 
tral view, flattened in lateral view; ventral phallic branch twisted, extending from the base of 
aedeagus, gradually tapering caudally. 


Female genitalia (Fig. 7A-D). Apex of ovipositor acuminate, lateral edge serrulate. Corpus 
bursae completely membranous, without spines. Vaginal sclerite well sclerotized, relatively 
broad, but with a relatively narrow cephalic extension; median ventral keel thin, board-like. 


Material examined 


Adults: Holotype #, “Mt. Izumi-Katsuragi, Kaizuka, Osaka Pref., 18. iv. 2000, T. Hirowatari, 
H. Okamoto & H. Mizukawa”’. 


Paratypes. [Aichi, Pref.] Mt. Goban-ishi, Shitara: 1714, 29. iv. 2000 (H. Fukutomi); 9 22%, 
3. v. 2000 (S. Hashimoto); 15. v. 2000 larvae in Carpinus laxiflora, 22%, 11-12. iii. 2001 em. 
(S. Hashimoto, Y. Kozawa & S. Onodera). Tsukigadaira-rindo, Shitara: 1%, 29. iv. 2003 (S. 
Hashimoto). Uradani, Toyota: 1 Z, 30. iv. 2007 (T. Hirowatari). Mt. Rokusho, Toyota: 13 £27, 
7. iv. 1979 (T. Saito); 300177, 7-14. iv. 1979 (Y. Arita); 1%, 7. iv. 1979 (S. Hashimoto); 
1474, 10-11. iv. 2002 (Y. Arita, T. Hirowatari & H. Fukutomi); 1 #1 [Mating pair], 11. iv. 
2002 (T. Hirowatari); 23. iv. 2002 larva in Carpinus laxiflora, 1%, 21. in. 2003 em. (B. W. 
Lee & H. Mizukawa); 17 ダ 7 そ , 10-17. iv. 2003 (B. W. Lee & H. Mizukawa). [Mie Pref.] 
Kumano: 1 そ , 19. iv. 2005 (T. Hirowatari, G. H. Huang & H. Mizukawa); Mt. Takamine, 
Owase: 1%, 19. iv. 2005 (same collectors). [Osaka Pref.] Mt. Izumi-Katsuragi, Kaizuka: 
1424, 24. iv. 1978 (T. Saito); 7787, 17. iv. 1979 (T. Yasuda); 2 447, 17. iv. 1979 (T. Yasuda 
& S. Hashimoto); 2/37, 17. iv. 1979 (S. Hashimoto); 2%, 23. iv. 1982 (T. Tanabe); 1712, 
20. iv., 3014, 25.iv., 1983 (S. Hashimoto); 2712, 18. iv. 2000 (T. Hirowatari, H. Okamoto, 
& M. Mizukawa); 1 $, 18. iv. 2000 (T. Hirowatari & N. H. Ahn); 1 Z., 22. iv. 2000 (T. Hirowatari, 
N. H. Ahn & M. Mizukawa);1 #, 23. iv. 2000 (T. Saito); 10. v. 2001 larvae in Carpinus laxiflora, 





NII-Electronic Library Service 


The Lepidopterological Society of Japan 


248 Hitomi MrzukAwA, Toshiya Hirowarari, Yoshiko SAKAMoro and Satoshi HAsHIMoTO 








































































































Fig. 6. Male genitalia of Eriocrania carpinella sp. nov., Paratype. 
A. Whole genitalia except aedeagus, lateral view. B. Ditto, ventral view. C. Aedeagus, lateral 
view. D. Ditto, ventral view. 


12 7. iii. 2002 em., 1 # 21. iii. 2002 em. (T. Hirowatari, N. H. Ahn, B. W. Lee & H. Mizukawa): 
1/14, 14. iv. 2001 (T. Hirowatari, N. H. Ahn & M. Mizukawa); 1%, 10. iv. 2001 (T. Hirowatari 
& M. Mizukawa); 14, 16. iv. 2001 (T. Hirowatari & M. Mizukawa); 1%, 19. iv. 2001 (T. 
Hirowatari, B. W. Lee & M. Mizukawa); 1027, 15. iv. 2005 (T. Hirowatari, G. H. Huang & 
H. Mizukawa). 


Larvae: Host plant: Carpinus laxiflora: [Aichi Pref.] 13 exs, Uradani, 25-26. v. 2006 (T. 
Hirowatari & B. W. Lee); 6 exs, Mt. Rokusho, 23. iv. 2002 (Y. Arita, B.W. Lee & H. Mizukawa). 
[Nara Pref.] 2 exs, Mt. Wasamata, 7. v. 2005 (T. Hirowatari, G. Huang & H. Mizukawa); 9 
exs, Amagase, 6. v. 2005 (same collectors); 10 exs, same locality, 17. v. 2006 (T. Hirowatari 
& H. Mizukawa); 1 ex., Zenki, 7. v. 2005 (same collectors). [Mie Pref.| 12 exs, Oomata, 
Kumano, 6. v. 2005 (T. Hirowatari, G. Huang & H. Mizukawa). [Osaka Pref.] 10 exs, Mt. 
Izumi-Katsuragi 12. v. 2000 (T. Hirowatari & H. Mizukawa); 1 ex., 10. v. 2001 (T. Hirowatari, 
B. W. Lee, N. H. Ahn & H. Mizukawa); 7 exs, 19-25. iv. 2006 (T. Hirowatari, G. Huang & H. 
Mizukawa). Host plant: Carpinus tschonoskii: [Aichi Pref.] 1 ex., Mt. Goban-ishi, 12. v. 2000 
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Fig. 7. Female genitalia of Eriocrania carpinella sp. nov., Paratype. 
A. Lateral view. B. Ventral view. C. Vaginal sclerite, lateral view. D. Ditto, ventral view. 


(S. Hashimoto); [Osaka Pref.] 3 exs, Mt. Izumi-Katsuragi, Kaizuka, 19. iv. 2006 (T. Hirowatari 
& H. Mizukawa). Host plant: Carpinus cordata: [Aichi Pref.] 10 exs, Uradani, 28. v. 2006 (T. 
Hirowatari & B. W. Lee). 


Pupae: 9 exs, Mt. Goban-ishi, Shitara, Aichi Pref., 12. v. 2000, fixed on 22. xi. 2000 (S. 
Hashimoto). 


Distribution. Japan: Honshu (Aichi, Mie, Nara and Osaka Prefectures). 


Host plant. Betulaceae: Carpinus laxiflora (Siebold et Zucc.) Blume, C. tschonoskii Maxim. 
C. cordata Blume. 


Etymology. The specific epithet is derived from the generic name of the host plant. 
Biology 


As a result of rearing, a total of 5 adults (141% from Mt. Izumi-Katsuragi, 2 from Mt. 
Goban-ishi, Shitara, and 1% from Mt. Rokusho, Toyota) successfully emerged in the next 
spring (as described in detail in material examined) from larvae feeding on Carpinus laxiflora. 
Pupation was observed to take place in November (late autumn) in the laboratory. 


The adults of E. carpinella appear for about two weeks during early and middle April in Aichi 
Prefecture and the Kii Peninsula (early March in the laboratory), while those of E. semipur- 
purella appear during early and middle May in Nagano Prefecture. Oviposition seems to 
concentrate at several trees even if many host trees exist nearby. The larvae of E. carpinella 
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spread the mine from serpentine to blotch form during 7-15 days. One larva often feeds on a 
leaf of the host plant. The larval density of E. carpinella was high in Carpinus laxiflora but 
mostly low in other Carpinus species. No differences in the larval mine forms were recognized 
among the host plants. In Europe, E. chrysolepisella (Zeller) is known as an Eriocrania spe- 
cies feeding on Carpinus spp. (Hering, 1957), but in East Asia, E. carpinella is the first record 
of a Carpinus feeder. 


Remarks 


Eriocrania carpinella is easily distinguished from the European Carpinus feeder, E. chryso- 
lepisella by the shape of the hindwing scales: they are narrow and lanceolate in E. carpinella, 
but broad and battledore-like in E. chrysolepisella. It is also distinguishable from E. semipur- 
purella by the smaller body size, the more bluish-tinged forewing, and the relatively narrow 
cephalic extension of female vaginal sclerite. 


Molecular analyses 


As a result, ambiguously aligned regions were excluded from the phylogenetic analyses, and 
388 bp of the COI region for 20 samples and 375 bp of the NDS region for 19 samples (includ- 
ing outgroups) were determined. Their sequences were registered in GenBank (see Table 1). 


An NJ tree based on CO/ region is shown in Fig. 8. Monophyly of the eriocraniid species 
treated here and of the three clusters of eriocraniids feeding on Alnus spp., Carpinus spp. and 
Betula platyphylla were recognized. Each cluster was identified as Eriacrania sakhalinella, 
E. carpinella sp. nov. and E. semipurpurella, respectively. The sister-species relationship 
between the Carpinus feeder (E. carpinella) and B. platyphylla feeder (E. semipurpurella) 
was supported with 100% bootstrap value. MP and ML trees gave substantially the same re- 
lationship between clusters, and the monophyly of E. carpinella + E. semipurpurella was 
supported with 92% and 89% bootstrap values, respectively. 


An NJ tree based on the NDS region is shown in Fig. 9. Clusters corresponding to the host 
plants were constructed as well as an NJ tree based on COI region data. However the differ- 
ences between NJ and MP/ML analysis results involve different positions of E. carpinella, E. 
semipurpurella, and the others. The bootstrap value supporting a clade consisting of the 
Carpinus feeder (E. carpinella) and the B. platyphylla feeder (E. semipurpurella) was rather 
low (52 %). In MP and ML analyses, a clade consisting of E. carpinella + the others was 
present, but it did not receive more than 70% bootstrap support. 


The genetic distances from branching point of E. semipurpurella and E. carpinella to each © 
sample of the two species were about 0.028 in NDS and 0.036 in COI regions, respectively. 


From the results, collecting localities of each species are shown in Fig. 10. 


Discussion 


In the Japanese Eviocrania species, the sister-group relationship of E. carpinella and E. semi- 
purpurella was shown by the present molecular analysis. The monophyly of these two species 
was also supported by the morphological characters, i.e., the narrow and lanceolate hindwing 
scales. In addition, 1) E. carpinella is allopatrically distributed in southern restricted area of 
the southernmost distribution of E. semipurpurella in Japan, 2) the host plant of E. semipur- 
purella is not distributed in the Kii Peninsula and adjacent areas. Instead, E. carpinella feeds 
on species of Carpinus, a closely related plant genus of Betula (Betulaceae). On the basis of 
these data, we may postulate that E. carpinella originated from a host-shift and the Ki Peninsula 
operated as a glacial refugium for the eriocraniid. 
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Fig. 8. Neighbor-Joining tree of Japanese eriocraniid species on the basis of 388 bp of mitochon- 
drial CO/ sequences. Branch support is indicated using bootstrap values higher than 50 above 
relevant branches. 

EL: Eriocraniid larva. 


Some biota remained in the refugia in the post-glacial period and were isolated from the 
original northern population; speciation might occur during various phases of the Pleistocene 
climatic oscillations along the southern distributional borders of the common ancestor. Kirikuchi 
char, Salvelinus leucomaenis japonicus (Pisces: Salmonidae), is endemic to the Kii Peninsula, 
central Japan (Scott & Crossman, 1973; Sato, 2006), and it represents the southernmost 
population of the genus Salvelinus in the world. Savvaitova et al. (2007) noted that individu- 
als with various color variations occured everywhere, but resident forms are rare in the north 
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Fig. 9. Neighbor-Joining tree of Japanese eriocraniid species on the basis of 375 bp of mitochon- 
drial ND5 sequences. Branch support is indicated using bootstrap values higher than 50 above 
relevant branches. 

EL: Eriocraniid larva. 


and dominant in the south of the range in Japan. A lycaenid butterfly Japonica saepestriata 
gotohi has several habitats scattered in southern half of the Kii Peninsula (Gotoh, 1986) and 
the subspecies is confined to the forest of evergreen Quercus (Lepidobalanus) phillyraeoides 
on which the larvae feed; the plant grows in rocky places in mountains where there are no 
other deciduous consubgeners that are known to be the larval foodplants of the nominotyical 
subspecies J. s. saepestriata (Saigusa, 1993). 


Several calibrations of the mtDNA molecular clock were attempted in Lepidoptera such as 
Parnassius (0.01 D = 0.75 million years: Yagi et al., 2001), Heliconius (0.01 D = 1 million 
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Fig. 10. Collecting localities of eriocraniid species examined for molecular analyses. 


years: Brower, 1994), and Parides (Byasa) (0.01 D = 1.8 million years: Yagi & Kato, 2004). 
In the present analysis, the genetic distances from branching point of E. semipurpurella and 
E. carpinella to each sample of the two species were about 0.028 in ND5 and 0.036 in COI 
regions. On the basis of these data, it was approximately estimated that the common ancestor 
of E. carpinella and E. semipurpurella split about 2.1-5.0 million years ago by ND5 about 
2.7-6.5 million years ago by CO/ regions. 


In conclusion, one of possible scenarios for restricted occurrence of F. carpinella is that it 
originated from host-shift during the Pliocene glacial fluctuation. However, this hypothesis 
should be tested by further analyses based on more materials from Europe and the Russian 
Far East. 
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摘 要 














シア デ 類 を 寄主 と する 日 本 産 ス イコ バネ が 属 ( 鱗 次 日 : スイ コバ ネガ 科 ) の 一 新種 の 記載 と ミト 
コン ドリ ア CO7 お よび AS 遺伝 子 配列 基づく 生物 地理 OI 障 ・ 広 渡 俊哉 ・ 坂 本 佳子 ・ 
橋本 里 志 ) 


スイ コバ ネガ 科 Briocraniidae は ほとん どの 種 が カバ ノ キ 科 と ブナ 科 の 植物 を 寄主 と し て 利用 し て お 
D, カバ ノ キ 科 植物 に 注目 する と , 日 本 で は オオ スイ コバ ネ Eriocrania semipurpurella Z EPV F H 
バ Betula platyphylla, 7 2 キス イコ バネ E, sakhalinella が ケ ヤ マ ハン ノ キ Alnus hirsuta を 寄主 と する 
こと が 知ら れ て いる . 最近 の 著者 ら の 研究 に より , カバ ノ キ 科 の アカ シン デ Carpinus laxiflora を 利用 す 
る スイ コバ ネガ が 東海 地方 と 紀伊 半島 に 生息 する こと が 明らか と な っ た だ た. 成虫 の 形態 を 比較 し た 結 
E, アカ シ デ を 利用 する スイ コバ ネガ は , 後 北 の 鱗粉 が 細長 いな どの 派生 形質 を オオ スイ コバ ネ と 共 
BL, オオ スイ コバ ネ に も っ と も 近 緑 で ある が , 明らか に 小型 で , ゃ 交尾 維 の バジ ナル スク レラ イト 
の 形態 に も 差 が 認め られ る こと か ら Eriocrania 属 の 未 記載 種 で あろ うと 考え られ た . さら に , 大 阪 府 
和泉 葛城 山 で アカ シ デ の 他 に イ メン デ C. tschonoskii か ら , 旋 知 県 段 戸高 原 で サワ シバ C. cordata と い 
っ た 同属 の シ デ 類 か ら も , スイ コバ ネガ 科 の 幼虫 が 採集 され た . これ ら の 幼虫 と 成虫 の 対応 や オオ ス 
イコ バネ と の 関係 を 明らか に する た め に ,. ミト コン ドリ ア DNA の 解析 (CO07 お よび Ap5 領 域 ) を 行っ 
EEO A í 8 i 5 
も の と 同一 種 で あり , シラ カバ を 利用 する オオ スイ コバ ネ と は 姉妹 群 関係 に ある 可能 性 が 高い こと 
が 推定 され た . また , 両 種 の 分 岐 点 ま で の 遺伝 的 距離 (D) は , NDS お よび CO7 領 域 で それ ぞ れ D=0.028, 
D=0.036 で あっ た . 
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Eriocrania carpinella Mizukawa, Hirowatari & Hashimoto sp. nov. 了 アカ シ デ ス イコ バネ ( 新 称 ) 
寄主 植物 : アカ シ デ , イヌ シ デ , サワ シバ 
分 布 : 本 州 (愛知 県 , 三重 県 , 奈良 県 , 大 阪 府 ) 


成虫 は 日 本 産 ス イコ バネ ガ 科 の 中 で も 小型 ( 開 張 6-8 mm) T, オオ スイ コバ ネ ( 開 張 10-14 mm) と 比 
oo ` 成虫 は 4 月 中 一 下旬 に 出現 し , Ses 月 上 旬 に アカ シ デ 等 の シ デ 類 の 
CELTA. 効 虫 は 成 茸 する と 葉 か ら 脱 出し て 地表 へ 落下 し 土 葵 を 作っ て ほぼ 1 年 を 通じ て 翌 春 ま 
で MCN その た め , 一 般 的 に は スイ コバ ネガ 類 で は 飼育 に よる 幼虫 と 成虫 の 対応 が 困難 で あ 
2. LBL, 一 部 の 効 上 に つい て は 飼育 に よっ て アカ シ デ を 寄主 と する こと が 明らか に な り , さら に 
分 子 デ ー タ に よる 解析 か ら サ ワシ バ と イメ ヌシ デ を 和 寄主 植物 と し て 利用 し て いる も の と 同一 種 と 考え 
られ た だ た. シ デ 属 Carpinus の 植物 を 寄主 と する 種 と し て は ヨー ロッ パ 産 の Eriocrania chrysolepidella が 
知ら れ て いる が , 極東 地域 - お いて シゲ デ 属 植物 を 利用 する 種 が 見 つか っ た の は 初め て で ある . 本 
は , カバ ノ キ 類 を 寄主 と する オオ スイ コバ ネ の 極東 に お ける 分 布 南限 で ある 中 部 山岳 地帯 の さら に 
南部 の 限ら れ た 地域 (東海 地方 と 紀信 半島 ) に , オオ スイ コバ ネ と は 異 所 的 に 分 布 し て いる . 形態 と 
分 子 デ ー タ か ら 両 者 は 姉妹 群 関係 に ある 可能 性 が 高い こと と 遺伝 的 距離 に 基づく 年 代 推 eae fe 
JEDRG Ze PFH SED OFERE Ko TMEL, その 後 , 東海 地方 や 紀伊 半島 に 分 布 が 限 
— ie この 仮説 に つい て は , 今後 ヨー ロッ パ や ロシア 沿海 州 な どの 材料 を 含め て さき 
に 検証 する 必要 が ある . 


(Received April 14, 2010. Accepted May 21, 2010) 
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